Introduction
Chlorinated hydrocarbons (CHC's) are frequently applied in dry cleaning processes, in degreasing operations and as organic solvents because of their inertness and ability to dissolve organic solvents. The crucial method to remove those noxious products from flue gases is thermal incineration. During thermal incineration, the products are burned at temperatures higher than 1300°C to avoid the formation of dioxins and polychlorobiphenyls (PCB's). A first alternative is the catalytic oxidation of CHC's at temperatures between 300°C and 550°C over supported noble metal catalysts (1) (e.g. Pt, Pd and Au) and supported transition metal oxide catalysts (2) (e.g.VO x , MnO x , FeO x , CoO x , NiO x , CrO x ) to CO 2 and Cl 2 . A second alternative for incineration is hydrodechlorination (HDC) in which a CHC is transformed in the presence of hydrogen into an alkane and HCl. Commonly used catalysts are supported Ni, Pd and Pt. We present a new catalytic system based on lanthanum oxides, which is able to destroy CHC's (including CCl 4 ) in the presence of steam. Preparation. The lanthanum oxide-based catalysts were prepared via the incipient wetness impregnation technique with aqueous solutions of the metal compounds in their acetate form (Aldrich, > 99.9%). Al 2 O 3 (Condea) with a specific surface of 220 m²/g, was used as support. The catalysts were granulated and the fraction of 0.25-0.50 mm was used for further catalytic experiments.
Experimental
Experimental set up. Catalytic tests were performed in a fixed-bed reactor at atmospheric pressure. Before the reaction started, the catalyst was calcined overnight in an oxygen flow of 600 ml.h -1 at 450°C. During the reaction, the feed consisted of a helium flow, which was lead through a saturator filled with CCl 4 (VEL, p.a.) and maintained at 0°C. All the tubes are in Vitton, while the total He flow was set at 480 ml.h -1 . This resulted in a maximum CCl 4 loading of 48000 ppm (v/v). The space velocity (GHSV) was 800 h -1 . Water was added to the reactor at a rate of 1.2 ml.h -1 and evaporated when in contact with the reactor walls and bed. The reactions were performed at 250°C, 300°C and 350°C. After the reactor, the condensate was trapped in an impinger at room temperature. The remaining gases were guided to a gas chromatograph (HP 4890D with FID detector and methanator) and analysed using a packed Hayesep Q CP column (80-100 mesh, 3 m length).
Results and discussion
When the activities (at 350°C, adding 0. Pure Al 2 O 3 reveals a conversion of around 40%. With low loadings, the activity remains around this level. From 4 wt%, the activity proportionally increases with higher La-loading. At 10 wt%, the activity reaches 100% conversion and remains constant for higher La-loadings. This activity can be maintained for at least 48 hours. As expected, there is an increase in activity with increasing temperature in the presence of H 2 O. At 250°C, the catalyst shows a conversion of 30%. This rises to 53% at 300°C and eventually peaks at 100% at 350°C. After 3 hours, the water source is switched off. As can be seen from figure 1 the conversion becomes complete for three hours before the activity decreases systematically. After 15 hours, only 22% conversion is achieved. When steam is added again after 16 hours, the activity increases, till the former level and decreases again. From these experiments, we can conclude that water is a necessary agent for the in situ regeneration of the catalyst. The complete conversion just after switching off the water is probably due to the destructive adsorption of CCl 4 on the surface (3) . (4) . But they observed a significantly lower activity than we do. 
